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1 A sealed balloon contains air. 
 

The temperature of the balloon is increased. 
 

Which row describes how the pressure in the balloon and the kinetic energy of the particles in air 
change? 

 

 pressure kinetic energy 
of particles 

A decreases decreases 

B increases decreases 

C decreases increases 

D increases increases 
 
 
2 Ammonia gas is reacted with hydrogen chloride gas using the apparatus shown. 
 

Solid ammonium chloride is produced. 
 

cotton wool soaked
in aqueous ammonia

cotton wool soaked in
aqueous hydrogen chloride

long glass tube solid ammonium chloride

 
 

Which statement explains why the solid ammonium chloride is formed nearer to the 
hydrogen chloride? 

A Aqueous ammonia is a base and aqueous hydrogen chloride is an acid. 

B Ammonia molecules diffuse more slowly than hydrogen chloride molecules. 

C Hydrogen chloride has a greater molecular mass than ammonia. 

D Only ammonia molecules diffuse in all directions at the same time. 
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1 What happens to the volume of a fixed mass of gas when the temperature is increased or the 
pressure is decreased? 

 
 increased temperature decreased pressure 

A volume decreased volume decreased 

B volume decreased volume increased 

C volume increased volume decreased 

D volume increased volume increased 
 
 
2 The diagram shows the heating curve for a substance. 
 

temperature

time

Q

P

R

S
T

U

 
 

Between which two points do the particles of the substance change from being in fixed positions 
to being mobile? 

A P and Q B Q and R C S and T D T and U 
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1 What happens to the volume of a fixed mass of gas when pressure and temperature are 
separately increased? 

 
 volume of gas 

 pressure 
increased 

temperature 
increased 

A increases increases 

B no change decreases 

C decreases increases 

D no change increases 
 
 
2 Which gas diffuses most quickly at room temperature and pressure? 

A CH4 B C2H6 C CO D SO2 
 
 
3 Which statement defines nucleon number? 

A It is the total number of protons in the nucleus of an atom. 

B It is the total number of electrons surrounding the nucleus of an atom. 

C It is the total number of neutrons in the nucleus of an atom. 

D It is the total number of protons and neutrons in the nucleus of an atom. 
 
 
4 The symbols of four atoms are listed. 
 

1 C12
6  

2 C14
6  

3 N14
7  

4 Si29
14  

 
Which atoms have more neutrons than protons? 

A 1 and 2 B 2 and 3 C 2 and 4 D 3 and 4 
 
 
5 Which statement describes all positive ions? 

A Positive ions have more electrons than neutrons. 

B Positive ions have more protons than neutrons. 

C Positive ions have more electrons than protons. 

D Positive ions have more protons than electrons. 
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1 The three states of matter are solid, liquid and gas.

 (a) Complete Table 1.1 to describe the structures of solids, liquids and gases in terms of 
particle separation, particle arrangement and particle motion.

Table 1.1

state of matter particle separation particle arrangement particle motion

solid touching

liquid

gas random random

 [3]

 (b) Substances can physically change.

  Name each physical change:

• solid to liquid ......................................................................................................................

• gas to liquid ........................................................................................................................

• solid to aqueous. ................................................................................................................
 [3]

 (c) Gases diffuse.

  (i) Describe, in terms of particles, why gases diffuse.

 .....................................................................................................................................  [1]

  (ii) State what determines the relative rate of diffusion of gases at constant temperature.

 .....................................................................................................................................  [1]

 (d) Gaseous oxides of nitrogen are atmospheric pollutants. One adverse effect of oxides of 
nitrogen is the formation of acid rain.

  State two other adverse effects of oxides of nitrogen.

1 .................................................................................................................................................

2 .................................................................................................................................................
 [2]
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 (e) In a catalytic converter, oxides of nitrogen are removed by reaction with the toxic gaseous 
product of the incomplete combustion of hydrocarbon fuels. Two non-toxic gases are formed 
in this reaction.

  (i) Name the toxic gaseous product of the incomplete combustion of hydrocarbon fuels.

 .....................................................................................................................................  [1]

  (ii) Name the two non-toxic gases formed in the catalytic converter.

1 .........................................................................................................................................

2 .........................................................................................................................................
 [2]

 [Total: 13]
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1 A gas is placed in a sealed container with a fixed volume. 
 

The gas is heated. 
 

Which statements are correct? 
 

1 The gas molecules move around faster. 

2 The gas particles collide with the walls of the container more frequently. 

3 The pressure in the container decreases. 
 

A 1 and 2 B 1 only C 2 and 3 D 2 only 
 
 
2 A sample of ethanol is heated at a constant rate. 
 

The heating curve for this sample is shown. 
 

temperature

time

1

2 3

4 5

6

 
 

Which statement about the heating curve is correct? 

A Ethanol changes its physical state between 3 and 4. 

B Ethanol condenses between 2 and 3. 

C Energy is absorbed between 3 and 4 but not absorbed between 4 and 5. 

D More energy is absorbed between 4 and 5 than between 2 and 3. 
 
 
3 Which atom has an equal number of protons, neutrons and electrons? 

A 40Ar B 1H C 23Na D 14N 
 
 
4 The only naturally occurring isotopes in a sample of europium are 151Eu and 153Eu. This sample of 

europium has a relative atomic mass, Ar, of 152. 
 

What is the percentage of 151Eu present in this sample to three significant figures? 

A 0.987% B 50.0% C 76.0% D 98.7% 
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1 An ice cube melts. 
 

ice cube pool of water  
 

What happens to the molecules of water in the ice cube? 

A They evaporate. 

B They dissolve. 

C They gain energy. 

D They lose energy. 
 
 
2 A sample of a liquid, X, is heated to a temperature above its boiling point. 
 

X is then cooled, so that it condenses and then freezes. 
 

Which graph describes the change in temperature of X over time? 
 

temperature / °C

time / s

A

temperature / °C

time / s

B

temperature / °C

time / s

C

temperature / °C

time / s

D
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1 Which two changes, when applied at the same time to a fixed amount of gas, cause the greatest 
increase in volume of the gas? 

 
 change in pressure change in temperature 

A decrease by 10% decrease by 10% 

B increase by 10% decrease by 10% 

C decrease by 20% increase by 10% 

D increase by 20% increase by 10% 
 
 
2 Solid G is heated until it melts. It is then left to cool to room temperature. 
 

The graph shows the cooling curve for G. 
 

X Y

time

temperature

 
 

Four statements about the cooling curve between X and Y are listed. 
 

1 The speed of the molecules of G decreases. 

2 The molecules of G become less closely packed. 

3 Thermal energy is released by the molecules of G to the surroundings. 

4 G changes from solid to liquid. 
 

Which statements are correct? 

A 1 and 2 B 1 and 3 C 2 and 4 D 3 and 4 
 
 
3 Which atom has twice as many neutrons as protons? 

A H1
1  B H2

1  C H3
1  D He4

2  
 
 
4 What is the nucleon number of an atom? 

A the number of electrons, neutrons and protons in the nucleus 

B the number of neutrons and protons in the nucleus 

C the number of neutrons in the nucleus 

D the number of protons in the nucleus 
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1 The diagrams show containers of gas at the same temperature. All containers have the same 
size. 

 
Which container contains gas at the highest pressure? 

 
A B C D

 
 
 
2 A cooling curve for a substance is shown. 
 

temperature

time

U

V
W

X
Y

Z

 
 

Which statement is correct? 

A Between U and V, the substance is condensing. 

B Between V and W, heat is being absorbed from the surroundings. 

C Between W and X, the particles are close together and randomly arranged. 

D Between Y and Z, the substance is changing from a liquid to a solid. 
 
 
3 Samples of four gases are released in a room at the same time. 
 

The gases are carbon dioxide, CO2, hydrogen chloride, HCl, hydrogen sulfide, H2S, and 
nitrogen dioxide, NO2. 

 
Which gas diffuses fastest? 

A carbon dioxide 

B hydrogen chloride 

C hydrogen sulfide 

D nitrogen dioxide 
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